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1 . (Amended) A method of forming a transistor, comprising 

forming a gate dielectric layer on a semiconductor substrate; 
/ / 

/ forming a first conductivity type semiconductor layer on top of the gate dielectric layer; 

ili' / 

selectively removing a portion of the first conductivity type semiconductor layer to 

/ 

^ expose the gate dielectric, the portion defining a firs^conductivity type well region; 



V 



forming a first conductivity type semiconductor well in the first conductivity type well 
region; / 

gate dielectric being adapted for operationnvith a second conductivity type gate material; 



depositing a second conductivity type semiconductor material on the modified gate 
dielectric layer and forming a second/conductivity type gate from the second conductivity type 
semiconductor layer; and 

forming source/drain regi&ns adjacent the gate. 



2. The method of claim/l , wherein forming a first conductivity type semiconductor well 
comprises implanting a first conductivity type well through the gate dielectric layer. 



3. The method of^claim 1, wherein the first conductivity type semiconductor layer is formed 
in-situ. 

4. The method of claim 1 , wherein the second conductivity type semiconductor layer is 
formed in-situ. 
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5. The method of claim 1, wherein a single mask is used for selectively removing a portion 
of the first conductivity type semiconductor layer; forming a first^pnductivity type 
semiconductor well; and depositing a second conductivity type semiconductor material on the 
gate dielectric. / 



6. (Amended) A method of forming a transistor, comprising: 

forming a first gate dielectric layer on a semiconductor substrate; 
forming a first conductivity type semiconductor layer on top of the first gate dielectric 

layer; 

selectively removing a portion of the first conductivity type semiconductor layer to 

/ 

expose the first gate dielectric, the portion defining a first conductivity type well region; 

/ 

forming a first conductivity type semiconductor well in the first conductivity type well 
region; / 

removing the first gate dielectric^layer in the first conductivity type well region to expose 
a portion of the first conductivity type^semiconductor well; 

forming a second gate dielectric layer over the exposed portion of the first 

/ 

conductivity type semiconductor \*jell, the second gate dielectric layer being adapted for 

operation with a second conductivity type gate material; 

/ 

depositing a second conductivity type semiconductor material on the second gate 
dielectric layer and forming a second conductivity type gate from the second conductivity type 
semiconductor layer; and j 

forming source/drain regions adjacent the gate. 



7. The method of claim 6, wherein forming a first conductivity type semiconductor well 
comprises implanting a^irst conductivity type well through the first gate dielectric layer, before 
removing the first gate dielectric layer. 
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8. The method of claim 6, further comprising coupling a hardened dielectric layer to the 
second gate dielectric layer. 




yS. The method of claim 6, wherein the second gate dielectric layer differs in thickness from 
the first gate dielectric layer. / 



10. The method of claim 6, wherein the first conductivity type semiconductor layer is formed 

■ • / 
m-situ. / 



1 1 . The method of claim 6, wherein the second conductivity type semiconductor layer is 

formed in-situ. / 

/ 
* 

f 

f 

12. The method of claim 6, wherein'a single mask is used for selectively removing a portion 

of the first conductivity type semiconductor layer; forming a first conductivity type 

/ 

semiconductor well; removing the first gate dielectric layer; and depositing a second conductivity 
type semiconductor material on the second gate dielectric layer. 



13. (Amended) A method of forming pair of transistors, comprising: 

/ 

forming a second conductivity type semiconductor well in a semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 

/ 

forming a first conductivity type semiconductor layer on top of the gate dielectric layer, 
/ 

over the second conductivity type semiconductor well; 

selectively removing a portion of the first conductivity type semiconductor layer to 
/ 

expose the gate dielectric layer, the portion defining a first conductivity type well region; 

forming a first conductivity type semiconductor well in the first conductivity type well 

region; 
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modifying the gate dielectric layer in the first,conductivity type well region, the modified 
gate dielectric being adapted for operation with a second conductivity type gate material; 

depositing a second conductivity type semiconductor layer on the modified gate dielectric 




layer; 



patterning and forming gates from the first conductivity type semiconductor layer and the 



second conductivity type semiconductor layer, and 
f orming source/drain regions adjacent the gates . 



14. The method of claim 13, whereinyxbrming a second conductivity type semiconductor well 
comprises implanting a second conductivity type well through the gate dielectric layer. 



15. The method of claim 13, wherein the first conductivity type semiconductor layer is 
formed in-situ. 



16. The method of claim 13, v^herein the second conductivity type semiconductor layer is 
formed in-situ. 



17. The method of claim 13/ wherein a single mask is used for selectively removing a portion 



of the first conductivity type semiconductor layer; forming a first conductivity type 
semiconductor well; and depositing a second conductivity type semiconductor layer. 




1 8. (Amended) A method of forming a pair of transistors, comprising: 

forming a second conductivity type semiconductor well in a semiconductor substrate; 

forming a first gatejaielectric layer on the semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the first gate dielectric 
layer, over the second conductivity type semiconductor well; 

selectively removiig a portion of the first conductivity type semiconductor layer to 



o o 



PENDING CLAIMS Page 5 

Docket No. 303.744US1 
Micron Ref. No. 00-1198 



expose the first gate dielectric, the portion defining a first conductivity type well region; 

forming a first conductivity type semiconductor well 'mjflne first conductivity type well 

region; 

removing the first gate dielectric layer in the first ^conductivity type well region to expose 
a portion of the first conductivity type semiconductor well; 

forming a second gate dielectric layer over the^exposed portion of the first conductivity 
type semiconductor well, the second gate dielectric layer being adapted for operation with a 
second conductivity type gate material; j 

y% depositing a second conductivity type semiconductor layer on the second gate dielectric 

/ 

layer; / 

patterning and forming gates from th/first conductivity type semiconductor layer and the 
second conductivity type semiconductor layer; and 
forming source/drain regions adjacent the gates. 

, „ - y- 



19. The method of claim 1 8, wherein forming a first conductivity type semiconductor well 
comprises implanting a first conductivity type well through the first gate dielectric layer, before 
removing the first gate dielectric layer. 

/ 

20. The method of claim 18', further comprising coupling a hardened dielectric layer to the 
second gate dielectric. / 



2 1 . The method of claim 1 8, wherein the second gate dielectric differs in thickness from the 

/ 

first gate dielectric. 



22. The method of claim 18, wherein the first conductivity type semiconductor layer is 



formed in-situ. .* 

/ 
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23. The method of claim 1 8, wherein the second conductivity type semiconductor layer is 
formed in-situ. 




24. The method of claim 1 8, wherein a single mask is used for selectively removing a portion 



/ 

of the first conductivity type semiconductor layer; forming a first conductivity type 
semiconductor well; removing the first gate dielectric layer; and depositing a second conductivity 
type semiconductor material on the second gate/dielectric layer. 



25. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines cbupled to the memory array; 

forming a number of bitlines coupled to the memory array; 

forming at least one transistor coupled to the memory array comprising: 

forming a gate dielectric layer on a semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the 

gate dielectric layer; 

selectively removing a portion of the first conductivity type 
semiconductor layer to expose the gate dielectric, the portion defining a first conductivity 
type well region; j 

forming a first conductivity type semiconductor well in the first 
conductivity type well region; 

depositing a second conductivity type semiconductor material on the 

f 

gate dielectric layer and forming a first conductivity type 
gate from thevfirst conductivity type semiconductor layer; and 
forming source/drain regions adjacent the gate. 
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26. The method of claim 25, wherein forming a first conductivity type semiconductor well 

comprises implanting a first conductivity type well through the gate dielectric layer. 

/ 

27. The method of claim 25, wherein the first conductivity type semiconductor layer is 
formed in-situ. J 

/ 

28. The method of claim 25, wherein the second conductivity type semiconductor layer is 
formed in-situ. / 



29. The method of claim 25, wherein a single mask is used for selectively removing a portion 

of the first conductivity type semiconductor layer; forming a first conductivity type 

/ 

semiconductor well; and depositing a second conductivity type semiconductor material on the 

/' 

z 

gate dielectric. / 

I 

. I 

30. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; 

forming a number of wordlines coupled to the memory array; 

forming a number of bitlines coupled to the memory array; 

forming at least one transistor coupled to the memory array comprising: 

forming a first/^ate dielectric layer on a semiconductor substrate; 

forming a first conductivity type semiconductor layer on top of the 

first gate dielectric layer; 

selectively removing a portion of the first conductivity type 
semiconductor layer to expose the first gate dielectric, the 
portion defining^ first conductivity type well region; 

forming/a first conductivity type semiconductor well in the first 
conductivity type well region; 
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removing the first gate dielectric layer in the first conductivity 
type well region to expose a portion of the first 
conductivity type semiconductor well; 

forming a second gate dielectric layer over Unexposed portion of the 
first conductivity type semiconductor well; 

depositing a second conductivity type semiconductor material on the 

second gate dielectric layer and forming a first conductivity 

/ 

type gate from the first conductivity type semiconductor layer; and 

forming source/drain regions adjacent the gate. 

/ 

/ 

( 

3 1 . The method of claim 30, wherein forming a first conductivity type semiconductor well 

/ 

comprises implanting a first conductivity t^pe well through the first gate dielectric layer, before 
removing the first gate dielectric layer. 



32. The method of claim 30, further comprising coupling a hardened dielectric layer to the 
second gate dielectric layer. 

33. The method of claim 3$ wherein the second gate dielectric layer differs in thickness from 
the first gate dielectric layer. 

34. The method of claim 30, wherein the first conductivity type semiconductor layer is 
formed in-situ. / 

35. The method/of claim 30, wherein the second conductivity type semiconductor layer is 
formed in-situ. 

/ 
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36. The method of claim 30, wherein a single mask is used for selectively removing a portion 
of the first conductivity type semiconductor layer; forming a first conductivity type 

semiconductor well; removing the first gate dielectric layer; and depositing a second conductivity 

/ 

type semiconductor material on the second gate dielectric layer. / 



37. A method of forming a semiconductor memory device, comprising: 




1 



forming at least one memory array; 

/ 

forming a number of wordlines coupled to the memory array; 

/ 

forming a number of bitlines coupled to the memory array; 

/ 

forming a pair of transistors coupled to the memory array 



comprising: 

forming a second conductivity type semiconductor well in a 
semiconductor substrate; J 

forming a gate dielectric layer on the semiconductor substrate; 

forming a first conductivity type^semiconductor layer on top of the 

/ 

gate dielectric layer, over the second conductivity type 
semiconductor well; j 

selectively removing a portion of the first conductivity type 

/ 

semiconductor layer to expose the gate dielectric, the 

/ 

portion defining a first conductivity type well region; 

/ . . 

forming a first conductivity type semiconductor well in the first 
conductivity type well region; 

depositing a second conductivity type semiconductor layer on the 

gate dielectric layer; j 
t 

patterning and forming gates from the first conductivity type 
semiconductor layer and the second conductivity type semiconductor layer; and 
forming source/drain regions adjacent the gates. 
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38. The method of claim 37, wherein forming a first conductivity type/semiconductor well 
comprises implanting a first conductivity type well through the gate^dielectric layer. 

39. The method of claim 37, wherein the first conductivity type/semiconductor layer is 
formed in-situ. 

^O. The method of claim 37, wherein the second conductivity type semiconductor layer is 
/formed in-situ. 

41 . The method of claim 37, wherein a single mask/is used for selectively removing a portion 
of the first conductivity type semiconductor layer; forming a first conductivity type 
semiconductor well; and depositing a second conductivity type semiconductor layer. 

42. A method of forming a semiconductor memory device, comprising: 
forming at least one memory array; j 
forming a number of wordlines coupled to the memory array; 
forming a number of bitlines coupled to the memory array; 
forming a pair of transistors coupled to the memory array 

comprising: / 

forming a second conductivity type semiconductor well in a 
semiconductor substrate; 

forming a first gate/dielectric layer on the semiconductor substrate; 

/ 

forming a first conductivity type semiconductor layer on top of the 

first gate dielectric layer, over the second conductivity type 

/ 

semiconductor well; 

/ 

selectively removing a portion of the first conductivity type 
semiconductor layer to expose the first gate dielectric, the 



o 



o 




PENDING CLAIMS Page 1 1 

Docket No. 303.744US1 
Micron Ref. No. 00-1198 



portion defining a first conductivity type well region; 

forming a first conductivity type semiconductor well in,fhe first 
conductivity type well region; 

removing the first gate dielectric layer in the first conductivity 
type well region to expose a portion of the first 
conductivity type semiconductor well; 

forming a second gate dielectric layer over the/exposed portion of the 
first conductivity type semiconductor well; I 
depositing a second conductivity type semiconductor layer on the 
second gate dielectric layer; j 

patterning and forming gates from the first conductivity type 

/ 

semiconductor layer and the second conductivity type 



semiconductor layer; and 

forming source/drain regions adjacent the gates. 



43. The method of claim 42, wherein forming a first conductivity type semiconductor well 
comprises implanting a first conductivity typ/ well through the first gate dielectric layer, before 
removing the first gate dielectric layer. 



44. The method of claim 42, further comprising coupling a hardened dielectric layer to the 

/ 

second gate dielectric layer. 

45. The method of claim 42, wherein the second gate dielectric layer differs in thickness from 
the first gate dielectric layer. 



46. The method of claim 42, wherein the first conductivity type semiconductor layer is 
formed in-situ. / 
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47. The method of claim 42, wherein the second conductivity typ x e semiconductor layer is 
formed in-situ. 



48. The method of claim 42, wherein a single mask is used^for selectively removing a portion 
of the first conductivity type semiconductor layer; forming a first conductivity type 
semiconductor well; removing the first gate dielectric layer/and depositing a second conductivity 
type semiconductor material on the second gate dielectric/layer. 



49. A method of forming an integrated circuit, comprising: 

forming a buried channel transistor on a semiconductor substrate 
comprising: j 

forming a base region in the semiconductor substrate using a base 

region lithography mask; 

forming an emitter region in ttfe base region using an emitter 
lithography mask; 
forming a surface channel transistor on the semiconductor substrate 
comprising: 

forming a first conductivity type gate region in the semiconductor 
substrate; and / 

forming a second conductivity type gate region using the emitter 
region lithography mask. 



50. The method of claim jS, wherein the first conductivity type gate region and the second 
conductivity type gate region are formed from doped poly silicon that was deposited in-situ. 



